Enhancement of glutathione production with a tripeptidase-deficient recombinant Escherichia coli.
Glutathione (GSH) degradation exists in the enzymatic synthesis of GSH by Escherichia coli, however, its degradation pathway is not very clear. This paper examines the key enzymes responding to GSH degradation in E. coli with the purpose of improving GSH production. The enzymes that are probably associated with GSH degradation were investigated by disrupting their genes. The results suggested that gamma-glutamyltranspeptidase (GGT) and tripeptidase (PepT) were the key enzymes of GSH degradation, and GGT contributed more to GSH degradation than PepT. Furthermore, GGT activity was affected greatly by culture temperature, and the effect of GGT on GSH degradation could be eliminated by shortening the culture time at 30 degrees C and extending the induction time at 42 degrees C. However, the effect of PepT on GSH degradation could be eliminated only by disrupting the PepT gene. Finally, GSH degradation was not observed in GSH biosynthesis by E. coli JW1113 (pepT(-), pBV03), which was cultured at 30 degrees C for 3 h and 42 degrees C for 5 h. GSH concentration reached 15.60 mM, which was 2.19-fold of the control. To the best of our knowledge, this is the first report of prohibiting GSH degradation with PepT-deficient recombinant E. coli. The results are helpful to investigate the GSH metabolism pathway and construct a GSH biosynthesis system.